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DOCTOR BLADE AND BLADE HOLDER COMPRISING COMPOSITE MATERL\L AND CERAMIC COATING 



The invention relates to an apparatus comprising a holder for a doctor blade and a 
doctor blade to be fitted in the holder for use in a paper or board machine. 

Doctors are used for removing impurities formed on the surface of rolls in paper, 
board and finishing machines. The doctor is composed of a doctor blade which 
comes into contact with the roll surface detaching impurities etc, and of a blade 
holder to which the blade is attached. The holder is in turn attached to a doctor 
beam arranged on the frame of the machine. In connection with doctoring, air, water 
and/or chemical jets can be used for enhancing the cleaning process. 

The doctor blade is most commonly made of metal. Metal blades suffer from the 
drawbacks that the roll surface is being coated with doctor metal and the roll 
surfaces are easily damaged. It is undesirable that the roll surface is being coated 
with metal because a change in the surface properties of the roll has an unpredictable 
effect on runnability. For reasons of runnability, even slight damage to the roll 
surfaces, for example, scratching, is a serious drawback. Metal blades have great 
problems in doctoring polymeric roll surfaces in particular. In order to overcome 
these problems, metal blades have been coated with different materials, among other 
things, with a ceramic. As examples of coated metal blades may be mentioned EP 
0 262 137, in which a doctor blade made of carbon steel is coated with molybdenum 
or a molybdenum alloy by flame spraying, and SE 437681, m which a doctor blade 
made of steel is coated with several ceramic coating layers using a plasma or flame 
spraying method. 

In recent years, in addition to metal blades, increasing use has been made of doctor 
blades manufactured a of fibre-reinforced polymeric material. Such so-called 
composite blades are disclosed, for example, in US patent 4,549,933 and in FI 
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pa-en, a,pUcu.ions 972776 an, 9736,9. Composi,. Mate have «v«al adva«ag« 
~ » a. ™u ooaU^. on ^, 
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reinforced thermosetting or thermoplastic resin. The ceramic coating can be formed 
and caused to hold on the composite structure such that the composite structure is 
provided with an anchor strucmre of a metal wire, wire mesh, metal foil, a metal 
powder or equivalent, which anchor structure enables the ceramic to be fixed to the 
surface of the composite or below the surface if the anchor structure is below the 
surface. The anchor structure may be on the surface of the composite, partly in the 
composite structure or totally embedded in the composite structure very close to the 
surface. The ceramic coating is formed onto the surface of the composite by means 
of thermal spraying at a temperature that is below 150 at which the composite 
does not substantially melt nor is otherwise damaged. There are no limitations on the 
ishaping of the blades or blade holders made of a composite material. The doctor 
blade and the holder in accordance with the invention can be manufactured of a 
thermosetting or thermoplastic resin reinforced with fibreglass or carbon fibre, with 
boron fibre and generally with a fibre composite or their combination. Carbon fibre 
is particularly preferable since its thermal conductivity is very close to the thermal 
conductivity of metals. A metal wire, a metal strip, wire mesh, metal foil, a metal 
powder, combinations of metal and plastic, or a plastic-ceramic powder is/are fixed 
to the surface of the composite or embedded in the composite. Suitable methods of 
manufacturing composite blades and holders are casting, compression moulding, 
pultnision and extrusion methods and combinations of different methods. The 
selection of the method is also affected by the orientation of desired fibre directions. 
Th^pultrusion method is the most preferable method for its good production rate. 
On the doctor blade or the blade holder made of a composite material, a ceramic 
coating is made by means of thermal spraying or by means of electrolytic methods, 
such as brush electroplating, or by means of autocatalytic methods, such as chemical 
nickel plating, where ceramic is in dispersion. All conventional ceramics are suitable 
ceramic materials. However, preferable materials are those which can be readily 
sprayed, which are low-priced and chemically durable, such as AI2O3 and Cr203. 
The doctor blade may be provided with a ceramic coating either over the entire 
surface area or only over the wear area depending on where the blade is used. 
Preferably, one third of the width of the blade is coated. The coating of the doctor 
blade or the blade holder can be performed with the same ceramic or with a combi- 
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scratching well and thus their service life is longer than that of previous arrange- 
ments. The doctor blade holder manufactured of a composite is very light in weight. 
With increasing machine speeds, even in difficult locations, because of lack of 
space, it has been necessary to apply supercritical dimensions in connection with 
doctor beams of prior art arrangements, which causes that the doctor beam is less 
rigid. Because of the smaller rigidity of the beam, it is beneficial to reduce the 
weight of the holder because the reduction of the weight of the holder contributes to 
decreasing the deflection of the beam. The price of the blade holder made of a 
composite material is competitive since the manufacturing costs of the holder are 
lower and, on the other hand, the operating costs of the blades are lower for the 
reason that the blades need not be replaced so frequently. Further, these blades wear 
rolls to a considerably smaller extent because they do not scratch the surface. With 
respect to dimensions, the apparatus has a greater rigidity and a low weight with the 
result that less loading energy is needed, excluding the load based on gravity. The 
low weight of the holder facilitates mounting and displacement. 
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ceramic coatuig (6) has been made. 

2. A. apparaw, as claimed ia claim 1. ch..,c«dzed i. a,e composi« materia, 
composes a flb.e..i..„^ „ ,esi„ p^Cb^ 

::rre" " '^^^ 

3^ A. a^tos as ciaim^i in Claim . or 2. ci^racerized in du, an anCor 
^ " ««>«-^«' in d« composite materia, o. r.xed .0 U,e s„*ce of a.e 

mate™,, wbicb ancbo, s^c™. ma, be made o, a me«, „,„, 
n«^. a mea, s«p. meai feii. a metal powder, combinations of meta, and piasdc 
a Ptauc^c powder, a ceramic powder or a combinadon of these in order ^.f,; 
the ceramic coating (6) and/or an tattrmediate layer (7). 

0 4. An apparams as claimed in any one of claims 1 to 3. charac,eri«d in .ha, flie 
c-m. coating (« comprises Ai^, Cr^O,. TiO,. Z.O, or combinations of them, 
and the m,erm«Uate layer (7, comprises a meal, p„fe,ab,y an A,- or M-hased 

metal. 



^r^n Whose surface or on a par. 0, Whose snrfi^e a ceramic coating (6) has 

6. A doctor blade (., as claimed in claim 5, charac^ed in that the composite 
"u^ria, comprises a fibre-reinforced d»rmose.ting or the^oplastic reshi. preferably 
a thennoseting or thermoplastic resin reinforced with carbon fibre, fibre gtass or 
Doron fibre. 
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7. A doctor blade (1) as claimed in claim 5 or 6, characterized in that an anchor 
structure (5) is embedded in the composite material or fixed to the surface of the 
composite material, which anchor structure may be made of a metal wire, a metal 
strip, wire mesh, metal foil, a metal powder, combinations of metal and plastic, a 
plastic-ceramic powder, a ceramic powder or a combination of these in order to fix 
the ceramic coating (6) and/or an intermediate layer (7). 

8. A doctor blade (1) as claimed in any one of claims 5 to 7, characterized in that 
the ceramic material comprises AI2O3, Cr203. Ti02, Zr02 or combinations of them, 
and the intermediate layer (7) comprises a metal, preferably an Al- or Ni-based 
metal. 

9. A blade holder (2), characterized in that the holder (2) comprises a composite 
material, on whose surface, partly or wholly, a ceramic coating (6) has been made. 

10. A holder (2) as clauned m claim 9, characterized in that the composite material 
comprises a fibre-reinforced thermosetting or thermoplastic resin, preferably a 
thermosetting or thermoplastic resin reinforced with carbon fibre, fibre glass or 
boron fibre. 

11. A holder (2) as claimed in claim 9 or 10, characterized in that the holder (2) 
comprises a composite material on whose surface or on a part of whose surface a 
ceramic coating (6) has been made. 

12. A holder (2) as claimed in any one of claims 9 to 11, diaracterized in that the 
ceramic coating (6) comprises AI2O3, Cr203, Ti02, Zr02 or combinations of them, 
and an intermediate layer (7) comprises a metal, preferably an Al- or Ni-based 
metal. 

13. A holder (2) as clauned in any one of claims 9 to 12. characterized in that the 
inside of the holder (2) is coated with a ceramic. 
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